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Abstract
Background:  Antibiotic  overuse  is  a  global  public  health  issue  that  is  inﬂuenced
by  several  factors.  The  degree  and  prevalence  of  antibiotic  overuse  is  difﬁcult  to
measure  directly.  A  more  practical  approach,  such  as  the  use  of  a  psycho-social  mea-
surement  instrument,  might  allow  for  the  observation  and  assessment  of  patterns
of  antibiotic  use.
Study  objective:  The  aim  of  this  paper  is  to  review  the  nature,  validity,  and  relia-
bility  of  measurement  scales  designed  to  measure  factors  associated  with  antibiotic
misuse/overuse.
Design:  This  study  is  descriptive  and  includes  a  systematic  integration  of  the  mea-
surement  scales  used  in  the  literature  to  measure  factors  associated  with  antibiotic
misuse/overuse.  The  review  included  70  international  scientiﬁc  publications  from
1992  to  2010.
Main  results:  Studies  have  presented  scales  to  measure  antibiotic  misuse.  However,
the  workup  of  these  instruments  is  often  not  mentioned,  or  the  scales  are  used  with
only  early-phase  validation,  such  as  content  or  face  validity.  Other  studies  have
discussed  the  reliability  of  these  scales.  However,  the  full  validation  process  has  not
been  discussed  in  any  of  the  reviewed  measurement  scales.
Conclusion:  A  reliable,  fully  validated  measurement  scale  must  be  developed  to
assess  the  factors  associated  with  the  overuse  of  antibiotics.  Identifying  these  factors
will  help  to  minimize  the  m
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Introduction
Antibiotic  misuse  and  overuse  is  a  major  public
health  issue  worldwide.  Antibiotic  misuse/overuse
is inﬂuenced  by  several  contributing  factors  related
to patients  and/or  their  parents  or  to  doc-
tors. Factors  leading  to  antibiotic  overuse  are
likely  to  include  demographic  characteristics  (e.g.,
socio-economic  status,  age,  and  education  level)
or psycho-social  aspects,  such  as  behaviors  and
attitudes  (e.g.,  self-medication,  over-the-counter
medication,  and  patients’  expectations).  Other  fac-
tors, such  as  lack  of  health  education,  may  also
contribute  to  the  misuse/overuse  of  antibiotics.  A
valid and  reliable  measurement  scale  is  needed
to measure  these  factors.  The  development  of
measurement  instruments  is  a  central  aspect  of
psycho-social  research  because  these  instruments
offer a  way  to  assess  constructs  that  are  not  oth-
erwise  observable,  such  as  the  phenomenon  of
antibiotic  misuse.
Scale  development  includes  several  steps  to
establish  validity  and  reliability.  The  content
validity of  an  instrument  can  be  assessed  using  qual-
itative methods,  such  as  the  Delphi  technique  or
focus groups.  Face  validity  can  be  assessed  in  a
pilot study.  The  number  and  nature  of  the  under-
lying constructs  and  the  item  selection  process  can
also be  established  in  a  pilot  study  using  exploratory
factor  analysis  (EFA).  In  addition,  construct  validity
can be  assessed  using  conﬁrmatory  factor  analy-
sis (CFA).  Ideally,  criterion-related  validity  should
be established  by  gauging  the  strength  of  the  new
instrument  against  an  existing  valid  instrument  (or  a
with  antibiotic  misuse.  The  validity  and  reliability
of these  scales  will  be  reviewed.
Methods
The  data  sources  included  in  this  review  article  are
studies that  attempted  to  establish  factors  asso-
ciated with  antibiotic  misuse/overuse.  Typically,
the  reviewed  studies  in  this  article  were  cross-
sectional, and  the  scales  used  in  these  studies  were
directed  at  patients/parents,  doctors,  or  both  of
these populations.  The  inclusion  criteria  required
that only  articles  that  measured  patterns  of  antibi-
otic use  were  included  in  this  study.
Full workup of an instrument
Rating  scales  are  one  of  the  most  important  instru-
ments used  in  the  psycho-social  healthcare  ﬁeld
because  they  facilitate  the  measurement  of  con-
structs that  are  otherwise  unobservable  or  difﬁcult
to measure.  Assessing  the  validity  and  reliability  of
such instruments  is  integral  to  assessing  an  instru-
ment’s usefulness.  Reliability  can  be  assessed  by
conﬁrming an  instrument’s  ability  to  measure  a  con-
sistent attribute  [1].  The  validity  of  an  instrument
is assessed  by  conﬁrming  the  instrument’s  capabil-
ity to  measure  what  it  is  intended  to  measure.  Four
types of  validity  are  often  discussed:  content  valid-
ity, face  validity,  construct  validity,  and  criterion
validity  [2].  The  content  validity  of  an  instrumentgold standard).  However,  this  method  assumes  that
an established  instrument  exists  for  this  purpose.
This article  will  review  various  worldwide  measure-
ment scales  designed  to  measure  factors  associated
c
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v
aan be  assessed  using  qualitative  methods,  such
s the  Delphi  technique  or  focus  groups.  Construct
alidity is  usually  assessed  using  conﬁrmatory  factor
nalysis.  In  the  following  sections,  each  stage  of  the
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alidation  process  is  discussed  and  ordered  based
n the  location  of  each  stage  in  the  workup  process.
arly-stage validation (content and face
alidity)
he  validation  of  an  instrument’s  content  consists
f determining  whether  all  relevant  content  is  cov-
red by  the  instrument.  Lawshe  [3]  and  Lynn  [4]
reated two  methods  to  measure  content  validity:
he content  validity  ratio  and  the  content  validity
ndex. Content  validity  can  be  measured  by  reviews
f the  literature,  expert  opinions,  population  sam-
ling, and  qualitative  research  [1].  Expert  opinions
re the  most  common  method  of  assessing  content
alidity,  and  a  common  approach  used  to  collect
xpert  opinions  is  the  Delphi  technique.
In the  Delphi  technique,  experts  scale  an  item’s
elevance  to  the  topic.  This  technique  was  origi-
ally  developed  by  Dalkey  and  Helmer  in  1963  [5]
nd is  deﬁned  as  a  group  communication  method
imed at  achieving  consensus  among  a  group  of
xperts about  a  particular  issue.  The  consensus  is
stablished using  a  series  of  questionnaires  that
re iteratively  delivered  to  participants  to  col-
ect relevant  data  [5,6].  Some  authors  suggest
hat the  number  of  iterations  used  in  a  Delphi
hould vary  from  3  to  5  [7].  The  Delphi  tech-
ique provides  anonymity  to  the  respondents,  a
ontrolled  feedback  process,  and  a  variety  of  sta-
istical  analysis  techniques  to  interpret  the  data
8]. Additionally,  the  use  of  electronic  technolo-
ies (e.g.,  email  or  teleconferencing)  to  administer
elphi questionnaires  and  feedback  can  be  consid-
red an  advantage  that  improves  practicality  [7].
ousuf [8]  noted  that  these  advantages  are  designed
o offset  the  limitations  of  the  usual  methods  of
ollecting  opinions  in  group  interactions  (i.e.,  the
ffects of  dominant  individuals,  noise,  and  group
ressure).  Nevertheless,  the  Delphi  technique  has
 few  limitations,  such  as  the  possibility  of  a  low
esponse  rate  and  of  unintentionally  guiding  feed-
ack from  the  respondent  group.  Furthermore,  the
ature of  the  Delphi  technique  makes  the  process
ime  consuming.
Face validity  focuses  on  subjective  assessments
1], such  as  evaluations  of  grammar,  syntax,  organi-
ation and  appropriateness  as  well  as  conﬁrmation
hat the  survey  instrument  seems  to  ﬂow  logically.
iddle-stage validation (construct validity)onstruct  validity  is  the  extent  to  which  an  instru-
ent  measures  the  construct  it  is  intended  to
easure.  According  to  Ramaker  et  al.  [2],  factor
m
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nalysis  is  often  used  to  measure  the  inter-
orrelation of  an  instrument’s  components,  which
ontributes  to  condensing  the  number  of  dimen-
ions (or  domains)  in  the  instrument  by  grouping
elated items  under  the  same  dimension.  Construct
alidity  is  achieved  when  (1)  a tool  is capable
f measuring  the  differences  between  contrasting
roups of  participants,  (2)  the  scores  reﬂect  the
ramework  hypothesized  in  an  inferential  testing
tudy,  or  (3)  conﬁrmatory  factor  analysis  validates
he extent  to  which  the  statistical  model  ﬁts  the
ata [1].
There  are  two  main  types  of  factor  analysis  (FA):
FA which  is  generally  used  to  investigate  the  pos-
ible number  and  nature  of  underlying  constructs,
nd CFA  which  is  used  to  conﬁrm  the  structure
usually identiﬁed  by  a  prior  EFA)  and  determine
hether the  factor  structures  can  be  measured  by
urvey items  [9].
inal-stage validation (criterion validity)
eVon  [1]  described  criterion  validity  as  the  extent
o which  an  instrument  compares  with  external
ariables (or  a gold  standard)  that  are  considered
irect measures  of  the  characteristic  or  behavior
eing examined.  Intelligence  test  scores  used  to
redict future  performance  are  an  example  of  cri-
erion validity.
Because  no  existing  validated  instrument  mea-
ures the  public’s  perceptions  and  behaviors
egarding antibiotics,  any  instrument  developed  for
his purpose  cannot  currently  be  criterion  vali-
ated. This  article  provides  evidence  of  the  lack
f a  fully  validated  instrument  that  can  be  used  to
easure the  factors  that  inﬂuence  parents’  overuse
f antibiotics  in  children  with  upper  respiratory
ract infections.
xisting scales
cales designed to  measure the association
etween patients/parents and antibiotic
isuse in the community
everal  studies  have  been  directed  at  patients  or
uardians to  measure  the  factors  inﬂuencing  the
veruse of  antibiotics  (Table  1).  Most  of  these  stud-
es attempted  to  measure  attitudes,  beliefs,  knowl-
dge, and  experience  with  antibiotics  [10—16]
s well  as  behaviors  such  as  over-the-counter
edication  [17]  or  self-medication  [12,16,18—23].
ome studies  have  assessed  patients’  views
egarding patient—doctor  interactions  and  patient
atisfaction  [14,24—26]. Factors  included  in  the
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Table  1  Scales  directed  at  patients/parents.
Patients-related
Study  Country  Target  population  Development  and  validation  of
instrument
Implementation  Dimensions  measured  in  the  scale
[23]  Jordan  Patients  and  parents  Self-developed,  and  preliminary
validation  took  place  (content
validity)
Self-administered  Self-medication
[16]  Sudan  Patients  Development  not  mentioned,  Pilot
tested
Self-administered  Socio-economic  status,  Knowledge,
self-medication
[18]  KSA  Patients  and  parents  Self-developed,  and  pilot  tested
(content  validity)
Self-administered  Behavior  (self-medication)  and
attitude  in  AB  use
[11] USA Patients  and  parents The  development  and  validation
are  not  mentioned
Telephone  survey Attitudes,  beliefs,  knowledge,
expectations  and  experiences
[19] China Parents Development  is  not  mentions,
Devised  by  a  group  of  investigators
and  Pilot  tested  (content  validity
and  face  validity  assessed)
The school  authority  asked
the  guardians  to  completed
the  questionnaires
anonymously
Behaviors  (self-medication),
[30] USA Patients  and  parents Self-developed,  validation  is  not
mentioned
Telephone  surveys  Expectations
[12] Maltese  Patients  and  parents  Self-developed  and  pilot  tested  Completed  by  trained
interviewers
Knowledge  and  attitude
[33]  China  Patients  and  parents  Self-developed,  pilot  tested  for
face  validity,  content  validity
ensured  using  experts  opinions
Self-administered  Knowledge,  attitudes,  behavior,
and  expectations
[10]  Malaysia  Parents  Self-developed  and  pilot  tested
(content  validity  assessed)
Interviewer-administered  Experience  with  antibiotics
[36]  USA  Patients  Derived  from  other  studies  [13,38]  Telephone  survey  Knowledge,  attitudes  and
awareness
[26]  UK  Patients  and  parents  Development  and  validation  are
not  mentioned
Generalizability  coefﬁcient  was
used  to  assess  reliability
Self-administered  Patient—doctor  interaction  and  The
reliability  of  assessment
[39]  New  Zealand  Patients  Self-developed,  validation  not
mentioned
Telephone  interviews  Management  of  behavior,
knowledge,  attitudes,  and  behavior
[68]  USA  Patients  Self-developed  and  pilot  tested  Patients:  in-depth-telephone
interviews  using
audio-vignette
Patients  views,  beliefs  and
preferences
To  measure  medication  adherence
(not  related  to  antibiotics)
[13] USA Patients Self-developed  and  pilot  tested Telephone  interviews Knowledge,  attitude,  experience
[20] Europe Patients The  development  and  validation
are  not  mentioned
Mailed  randomly  Experiences  and  behaviors
(self-medication)
Validity
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Table  1  (Continued)
Patients-related
Study  Country  Target  population  Development  and  validation  of
instrument
Implementation  Dimensions  measured  in  the  scale
[17] USA Mothers  The  development  and  validation
are  not  mentioned
Telephone  or  Interview  Behavior:  over-the-counter
medication
[28] USA Parents Self-developed  and  pilot  tested  Mailed  questionnaires  to
families
Parental  knowledge  and  attitudes
about  AB
[34] USA Patients  and  parents Development  is  not  mentioned,
content  validity  assessed  using
focus  groups
Focus  groups  and
self-administered
questionnaires
Knowledge  attitudes,  and  practice
regarding  Antibiotic  use
[14] Greece Patients  and  parents Self-developed  and  pilot  tested Interview Attitudes,  beliefs,  adherence,
satisfaction
[37] 9  European  countries Patients  and  parents The  development  and  validation
are  not  mentioned
Telephone  survey Antibiotic  knowledge  and  views
[15] Trinidad  and  Tobago Patients  and  parents Development  is  not  mentioned,
pilot  tested
Telephone  interviews Knowledge,  beliefs  and  practices
General  Systematic  review  NA  NA  Factors  that  inﬂuence  the  use  of
antibiotics  by  prescribers,
dispensers  and  community
members  in  low-income  countries
[25]  USA  Patients  The  development  and  validation
are  not  mentioned
Self-administered  pre-visit
questionnaire
Self-administered  post-visit
questionnaire
Duration  of  illness,  symptoms,
etc.,  perceived  need  for  AB
Satisfaction,  antibiotics  prescribed,
course  of  action  for  future
[21]  Iran  Patients  Developed  by  a  pharmacist  and  a
pharmacologist.  Validation  is  not
mentioned
Self-administered  Behavior  (self-medication)
[35]  Kuwait  Patients  and  parents  Developed  with  the  help  of  family
practitioners.  Derived  from  another
study
Self-administered  History  of  disease,  Attitudes,
expectations,  reason  for
consultation
[22]  Sweden  Patients  and  parents  Back  translated  and  pilot  tested  Self-administered  postal
questionnaire
Self-medication
[38] USA  Patients  and  parents  The  development  and  validation
are  not  mentioned
Computer  assisted  telephone
survey
Knowledge,  believe,  and  utilization
of  AB
[27] Hong  Kong Patients  Self-developed,  validation  not
mentioned
Phone  survey  Public  knowledge,  attitudes  and
behaviors  regarding  antibiotic
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Table  2  Scales  directed  at  doctors.
Doctor-related  factors
Study Country  Target  population  Development  and  validation  of
instrument
Implementation  Dimensions  measured  in  scale
[46]  Turkey  Doctors  Development  and  validation
are  not  mentioned
Demographics
collected  from
patients,
Questionnaires
administered  to
doctors,
Swaps  taken  from
patients  to  measure
appropriateness  of
medication
[41] USA Doctors Semi-structured  questionnaire,
piloted  tested  and  modiﬁed
Mailed  to  a  random
sample
[31] India Doctors Self-developed,  validation  is
not  mentioned
Personal  in-depth
interview  by  authors
Trend  in  treatment  of  URT  infections
in  neonates,  infants  and  children
[50] Canada Doctors Aggregated  data  collected
data  from  database
NA Inappropriate  prescribing  of
antibiotics
[42] Belgium  Doctors  Self-developed,  Pilot  tested,
Included  factor  analysis
Factor  analysis  was  used  to
condense  the  data,  using
principal  axis  method  and
varimax  normalized  rotation
Self-administered,
Sent  by  mail
The determinants  in  physicians
decision  making  regarding  the  use  of
Antibiotics  in  cases  of  suspected
respiratory  infections
[40]  Belgium  Doctors  Development  and  validation
are  not  mentioned
Focus  group
investigation
Reason  behind  actions,  beliefs,
perceptions,  and  attitudes
[43]  USA  Doctors  Semi-structured  interviews,
validation  is  not  mentioned
Interviews
administered  by  one
of  the  authors
Prescribing  behavior,  knowledge
[32]  India  Doctors  Self-developed,  validation  is
not  mentioned
Focus  groups
discussions
Perceptions,  attitudes  and  behaviors
of  the  doctors
[51]  Canada  Doctors  Data  collected  from
population-based  prescription
database
NA  Physicians’  non-adherence  to
evidence-based  antibiotic  prescribing
[44]  Sweden  Doctors  Semi-structured  interviews,
validation  is  not  mentioned
Qualitative
interviews
How prescribing  decisions  were  made
in  general
How  the  doctors  chose  a  speciﬁc  drug
therapy
Information  sources  used
Validity  and  reliability  of  instruments  designed  to  meas
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eviewed  literature  provide  baseline  information
bout factors  that  may  affect  the  overuse  of  antibi-
tics in  children.
In previous  studies,  the  scales  used  in  the  stud-
es directed  at  parents/patients  have  been
elf-administered  in  the  target  population
16,18,22,27—29], mailed  [20,30],  or  adminis-
ered through  telephone  surveys  [11,15,31—34]  or
nterviews [10,12,14].
The majority  of  the  scales  used  in  these  stud-
es were  developed  by  the  author(s)  [30,31,34—37].
owever, none  of  these  studies  attempted  a full
alidation  process  of  their  instruments;  therefore,
he reliability  and/or  validity  of  these  studies
re questionable.  Some  studies  attempted  to
alidate  their  scales  by  pilot  testing  the  scale
10,12—16,18,19,22,23,27,30], which  contributed
o the  assessment  of  the  face  validity  of  the
nstrument. Other  studies  assessed  content  valid-
ty using  focus  groups  [28]  or  expert  opinions
19,21,27,29]. One  study  used  the  generalizabil-
ty coefﬁcient  to  assess  the  reliability  of the
cale used  in  the  study  [26].  Several  scales  were
dopted  from  other  studies  [29,32].  However,  many
tudies failed  to  mention  the  development  and  val-
dation process  associated  with  their  instruments
11,17,20,25,26,33,38,39].
cales designed to  measure the association
etween physicians and antibiotic misuse in
he community
tudies  directed  at  the  physician  level  to  mea-
ure the  factors  associated  with  antibiotic  overuse
ere reviewed  in  terms  of  their  development  and
he validation  of  the  instruments  used  (Table  2).
everal studies  used  instruments  developed  by  the
uthor(s) [36,37,40,41].  A  few  studies  assessed  the
ace validity  of  the  instrument  by  performing  a
ilot test  [41,42].  Some  studies  used  qualitative
ethods, such  as  interviews  [36,43—45]  or  focus
roup  discussions  [37,40].  However,  the  devel-
pment  and  validation  of  instruments  measuring
he overuse  of  antibiotics  at  the  physician  level
ere not  mentioned  in  a number  of  the  studies
eviewed [40,46,47]. This  result  indicates  the  need
o develop  a valid  and  reliable  instrument  to  mea-
ure the  factors  leading  to  the  overuse  of  antibiotics
ssociated with  doctors.
In  the  reviewed  studies,  the  instruments  devel-
ped to  measure  doctors’  association  with  antibi-
tic overuse  were  administered  in  several  ways.
ost studies  used  self-administered  questionnaires
ither mailed  [41,42,48]  or  handed  to  doctors
46,47,49].
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Table  3  Scales  directed  at  both  populations  (patients/parents  and  doctors).
Patient—doctor
Study  Country  Target
population
Development  and  validation  of
instrument
Implementation  Dimensions  measured  in  scale
[63]  Turkey  Doctors  and
parents
Development  and  validation  are
not  mentioned
Face-to-face
interview  with
parents
Socio-demographic  characteristics
Perception  of  the  physician’s
attitude  related  to  rational  of
prescribing  and  informing  them
about  the  disease  and  the
treatment
[64] USA Doctors  and
Parents
Self-developed,  validation  is  not
mentioned
Doctors:  focus
groups
Parents:  focus
groups
The  two  populations
are  not  related
Doctors:  knowledge  about  URTIs,
prescribing  behaviors  and  attitudes
Parents:  decision-making  process,
experiences,  and  attitudes  about
antibiotic  use
[57] UK Doctors  and
patients
Development  and  validation  are
not  mentioned
Self-administered Doctors’:  perception  of  patient
expectation,  prescribing  behavior,
attitude  (pressure  from  patient).
Patients:  expectations
[56]  UK  Doctors  and
patients
Development  is  not  mentioned,
pilot  tested
Interviews  Patients’:  Experiences,  views,
behavior  (self  care),  attitudes,
knowledge  expectations,  and
satisfaction.
Doctors’:  knowledge,  behavior  and
scientiﬁc  evidence  used
[62]  Korea  Doctors,
pharmacists,
patients  and
parents
Self-developed,  pilot  tested  Doctors  and
pharmacists:  Self-
administered/Mailed
Patients  and
parents:  phone  calls
Knowledge  and  beliefs  about
antibiotic  resistance,
The  effect  of  antibiotics  on  the
pediatric  common  cold,
The  reasons  for  antibiotic
prescription
[58]  Australia  Doctors  and
patients
Development  and  validation  are
not  mentioned
Self-administered  Doctors:  diagnoses,  treatment.
Patients  were  asked  about  their
expectations.
Doctors  perception  of  patients
expectations
[65] USA Doctors  and
patients
Doctors:  Adapted  from
[NEO-PI-R]
Patients:  adapted  from  [HCCQ]
Self-administered Patient  satisfaction
Validity
 and
 reliability
 of
 instrum
ents
 designed
 to
 m
easure
 factors
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Table  3  (Continued)
Patient—doctor
Study  Country  Target
population
Development  and  validation  of
instrument
Implementation  Dimensions  measured  in  scale
[66]  USA  Doctors  and
patients
Development  with  the  input
from  doctors  and  nurses
ARI was  completed
by  the  doctors  and
nurses  about  each
patient
History,  Illness,  diagnosis,
medication,  plan
[54] Canada Doctors  and
patients/parents
Derived  from  a  previous  study
(smith-ﬂavo).  Validation  is  not
mentioned
Self-administered
and  interviews
Patients  satisfaction
[67] UK Doctors  and
patients
Development  and  validation  are
not  mentioned
Self-administered Views,  opinions  and  attitudes
[55] USA Doctors  and
parents
Parents  questionnaire:
-  Expectations  part  was  adapted
from  ‘‘Kravitz  1994’’.
-  Attitudes  part  was  adapted
from  ‘‘Virji  1991’’.
-  Satisfaction:  adapted  from
RAND  researchers  with  minor
changes.
-  The  rest  was  self-developed.
Doctors  questionnaires:
-  Self-developed  by  authors
A  sample  of  medical  records  to
check  inter-rater  reliability
Parents:
self-administered
pre-visit  and
post-visit
questionnaires
Parental  expectations,
doctor—patient  communication,
and  parental  satisfaction,  the
relationship  between  parental
expectation  and  antibiotic
prescribing
[61]  USA  Adapted  from  Mangione-Smith
1999
Self-administered
question-
naires  +  audio-taped
encounters
Parents’:  expectations,  satisfaction
Doctors:  perceptions  of  parents
expectations
[60]  USA  Doctors  and
parents
Self-developed,  validation  is  not
mentioned
Parents:  interview
Doctors:  mailed
questionnaires
Parents:  Opinions,  experiences  and
knowledge
Doctors:  perception  regarding
parents’  views  on  antibiotics
[69] UK Doctors  and
patients
NA Videoed  interactions  The  nature  of  the  interaction
(ethno-methodology)
[59] USA Doctors  and
parents
Adapted  from  Mangione-Smith
2001
Intra-rater  reliability  was
assessed
Self-administered
question-
naires  +  audio-taped
encounters
Parents expectations
Doctors’  perceptions  of  parents’
expectations
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Paluck  [48]  used  an  instrument  previously  devel-
oped by  the  United  States  Centers  for  Disease
Control and  Prevention  (CDC).  The  instrument  was
piloted and  reviewed  by  experts,  and  modiﬁcations
were made  to  the  instrument  to  match  the  study
objectives  (the  development  of  the  adapted  instru-
ment was  not  mentioned  or  cited  in  the  study).  Both
the content  validity  and  face  validity  were  assessed
in this  study,  but  further  validity  and  instrument
reliability were  not  assessed.
A few  studies  collected  aggregated  data  regard-
ing diagnoses  and  medications  prescribed  using
computerized  databases  and  assessed  the  appropri-
ateness  of  antibiotics  used  [50—53].  This  approach
could be  an  appropriate  way  to  collect  descriptive
quantitative data  related  to  diagnoses  and  treat-
ment. However,  this  approach  does  not  consider
the psycho-social  constructs  that  may  be  related  to
doctors’ prescribing  practices  (i.e.,  attitudes  and
behaviors).
Scales to measure the association of both
levels of the population (patients/parents
and  doctors) with antibiotic misuse in the
community
Several  studies  were  directed  at  both  pop-
ulations (doctors  and  parents/patients)
(Table 3).  These  studies  assessed  several
aspects, including  patient/parent  satisfaction
[54—56], patient/parent  expectations  [56],  and
patient/parent  expectations  compared  with  doc-
tors’ perceptions  of  these  expectations  [57—61].
Additionally,  the  relationship  between  parental
expectations and  antibiotic  prescribing  was
assessed in  one  study  [55].  A  number  of  studies
measured the  same  aspects  in  both  populations
(doctors and  patients/parents),  including  knowl-
edge, attitudes  and  beliefs  regarding  antibiotic  use
[56,62].
Some studies  compared  patients’  perceptions  of
physicians’  attitudes  in  relation  to  the  rationale  for
prescribing  and  the  association  of  the  physician’s
communication  skills  (informing  patients  about
the disease  and  the  treatment)  with  the  physi-
cian’s knowledge,  behavior,  working  experience
and level  of  education  in  rationales  for  pharma-
cotherapy [63,64].  A  few  studies  assessed  patients’
satisfaction  in  relation  to  doctors’  demographics,
years of  practice,  and  personality  [54,65].  Another
study assessed  the  appropriateness  of  the  med-
ication  prescribed  by  determining  symptoms  and
current illness  from  the  patients’  perspective  and
comparing  this  information  with  doctors’  physical
examination  ﬁndings  and  treatment  plans  [66].
c
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Scales  that  were  directed  at both  target  pop-
lations (patients/parents  and  doctors)  were
elf-administered  to  patients/parents  and  doctors
55,57—59,61,62,65], discussed  in  focus  groups  [64]
r administered  through  face-to-face  interviews
54,56,60,63] or  mailed  questionnaires  [60,62].
n a  study  conducted  by  Gonzales,  questionnaires
bout each  patient  were  completed  by  doctors  and
urses [66].
Most  of  the  instruments  used  in  the  reviewed
iterature were  developed  by  the  author(s)
55,60,62,64,66]. Some  studies  attempted  to
ssess the  face  validity  or  the  content  validity  of
heir instrument  by  either  pre-testing  the  instru-
ent [56,62]  or  using  experts’  opinions  [66].  A  few
uthors adapted  parts  of  the  instrument  used  in
heir study  from  other  studies  [54,55,59,61,65].
he development  process  and  the  use  of a  vali-
ation step  were  not  mentioned  in  several  of  the
tudies  reviewed  [57,58,63,67].
onclusion and recommendations
everal  scales  have  been  developed  to  mea-
ure the  factors  associated  with  antibiotic  misuse
orldwide.  This  systematic  review  examines  the
evelopment  and  implementation  of  these  scales
ndependently.  None  of  the  published  scales
esigned to  measure  the  factors  associated  with
ntibiotic  misuse  were  fully  validated.  Some  scales
ssessed  content  validity,  whereas  others  assessed
ace validity.  However,  further  validation  steps,
uch as  construct  validity  and  criterion-related
alidity, must  be  performed  to  obtain  a  fully  val-
dated instrument.  None  of  the  published  scales
onducted  a full  workup  process  for  the  instru-
ent used.  It  is  therefore  important  to  develop
 fully  validated  scale  that  measures  the  fac-
ors underlying  antibiotic  misuse.  A  fully  validated
nstrument  could  help  to  identify  the  factors
nderlying antibiotic  overuse  and  facilitate  the
eneration  of  effective  intervention  protocols  to
ssist in  the  reduction  of  antibiotic  overuse  in  com-
unities.
From the  literature,  it is  clear  that  no  ade-
uately validated  instruments  exist  that  measure
he factors  associated  with  antibiotic  overuse  in
ither doctor  or  patient/parent  populations.  This
esult emphasizes  the  need  for  a valid  and  reliable
easurement  scale  that  can  be  used  to  measure
onstructs underlying  antibiotic  overuse  and/or
ver-prescribing.
The  reviewed  scales  could  be  used  as  a  basis
or developing  a  new  scale.  The  newly  developed
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[alidity  and  reliability  of  instruments  designed  to  m
cale  should  undergo  further  validation  steps,  such
s content  validity,  face  validity,  construct  valid-
ty, and  criterion-related  validity.  Following  these
evelopmental  and  validation  steps,  the  factors
nﬂuencing  the  overuse  of  antibiotics  in  children
ith upper  respiratory  tract  infections  can  be  mea-
ured using  a  valid  and  reliable  instrument.
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